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GEOMETRY. 

187. Proposed by G. TUCKER, M. A. 

AD, BF, OF are the altitudes of the triangle ABG ; ft,, ft,'; ft a , ft 2 '; ft 3 , ft 3 ' 
are the £ points of the triangles FAB, FOA; FBG, DGB; DO A, FBG, respec- 
tively; prove that ft 3 'ft 1 =ft/ft 2 ==:ft 2 'ft 3 ==Rsimisin.BsinC r . p it />,'; p 2 , p s ' ; p s p 3 ' 
are the Broeard radii of the above triangles, prove that (1) jO,/> 2 /> 3 =/>, 'p%p% ; (2) 
{p i ' i -pi)/^+<.P i '- z -pn/^+(,P^-Pi)/^=-ii; (3) the sets of 4 Brocard- 
points for the above pairs of triangles are coneyelic (on three circles) ; (4) the 
tangents from any one of the right angles of the above triangles to the Broeard 
circle of the tangent is a mean proportional between the tangents to the same 
circle from the remaining (two) angles. 

Solution by G. B. M. ZERR, A.M., Ph.D., Professor of Chemistry and Physics, The Temple College, Philadel- 
phia, Pa. 

The S point of each triangle is found by drawing from its right angle a 
line perpendicular to its opposite side, and taking its mid-point. Let ft,, ft 2 , 
and ft 3 be the mid-points of HF, FK, and DI, respectively, and ft,', ft 2 ', ft 3 ', 
the mid-points of OF, LD, and JF, respectively. From the inscribed quadri- 
lateral BOFJwe get GB.JF+BJ.GF=GJ.BF, JFsinA+GFsinC=GJ. 

.•. sinAsinC f (acosC r TCCOsJ.) = (?J=6sinAsinC r . 

Similarly, 2TiZ=csin.Asm.B, _ZJJ=asin.BsmO. 

.-. GJ=KH=LI=2RsmAsinBsmC. 

. • . ft 3 'ft , =%GJ= ft , 'ft 2 =^JTJT=ft 2 'ft 3 =£_EJ=.RsinAsinjBsinC f . 

(1) Let <u,, <«,', m 2 , a> 2 ', <u g , o) 3 ' be the Broeard angles; then <u ( =<o,', u> i 
=<u 8 '-, a> a =w s ', for COta),=COta),'=COtA-|-tanJ.. 

.-. 6/> 1 =C/o 1 '=i6c(l— 3cos 2 J.sin 2 A)* , cp 2 =ap- 2 =-\ac(\— 3cos 8 J5sin 2 B)2 , 
a/» s =&/<>,, '=Ja6(l — 3cos- Osin 2 0)* . 

•"• P\PsPi=P\P*Pi, dP !1 ' i —Pa')a 2 +(p s ' 2 —pi)l> !! +(Pi'*—p2 2 )c i =0- 

(2) (^ 2 -/> 3 2 )/a 2 + (? 3 ' 2 -/>i 2 )/& 2 +(^' 2 -^)/c 2 
, 5 8 -a 8 



c 8 — 5 8 gt—c 2 
16a 2 h 166« 



3 A 4 r c *-h* a 8 -c 8 Z> 8 — a 8 "1 
a*J«&* L a* + 6* + c* J' 



1 16c 2 

(3) Let Jf, JJf, be the Brocard-points of FAB; M 2 , M 3 those of FGA. 
Since m, =<«,', AM 3 M and .Ailf, ilf 2 are three each on a straight line. 

But AM=c&ma> 1 /amA, AM 3 =bsma> 1 QotA, 
AM 2 =bsinw,/smA, AM^ =csin<«,cotA. 
.-. AM.AM 3 =AM, .AM 2 or AM:AM 2 -=AM, :AM 3 . 
.-. M, M t , M 2 , M 3 are coneyelic. 
Similarly for the remaining pairs of triangles. 

(4) Let t, tf, , t 2 be the tangents from D, G, A 
to the Broeard circle. 

Then t=(DI.Bk 3 y* == —Min^Gaos^G, 
V l 
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t^iCP.CI)* =4i>&cosC, < 2 =(AP.AI)i =-^&sinC. 

» » v — c j fg* • • t| • c — r« ig » 
Similarly for the other triangles. 

Also proved by J. R. HITT. 

188. Proposed by W. J. GEEENSTEEET, M. A., Editor of The Mathematical Gazette, Stroud, England. 

ABGD is a quadrilateral whose diagonal triangle is PQB, P on AD and B 
on AB. PQ meets AB in Z. If C moves along PB what will happen to Z1 

Solution by J. E. HITT, A. M., Coronal Institute, San Marcos, Tex., and G. W. GREENWOOD, A. M., McKen- 
dree College, Lebanon, 111. 

Let the figure be drawn as indicated in the 
pi-oposition. Now, the sides PQ, PB, of the diagonal 
triangle, and the opposite sides AD, BO, of the quad- 
rilateral, form a harmonic pencil. The three rays, 
PB, PD, PC, remain fixed as C moves along BG; 
hence, ray PB remains fixed. Therefore, Z is fixed, 
since BB is fixed. 

Also demonstrated by <?, B. M. ZERR. 

189. Proposed by J. C. CORBIN, Pine Bluff, Ark. 

The perpendicular from the right angle on the hypotenuse of a right-angled-triangle 
is a harmonic mean between the segments of the hypotenuse made by the point of contact 
of the inscribed circle. [From Casey's Sequel to Euclid.] 

Solution by LON C. WALKER, A. M., Graduate Student, Leland Stanford Jr. University, and J. E. SAN- 
DERS, Hackney, Ohio. 

.Denote by ABC the right-angled-triangle, whose sides opposite the angles 
A, B, G are a, b, c, respectively, where G is the right angle. 

Let r be the radius of the incircle with center 0, which is tangent to AB 
at the point (?. Draw CD perpendicular to AB, OE to BG, and OF to AC. 
Then by the condition of the problem, we have 

2BG.G A 
CD -^0+GA—- W - 

Since AG=AF=b-r=--i[c- («-&)], and BQ=BF=a—r=b{c+(a—b)], 
the right member of (1) reduces to 

c*-(a-by_ = ab_ 



2c 
Now from the similar right triangles BDC and BOA, we have 



